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Pruring the fiprst thres pontbs of his employment as deputy to the direstor
{7gedng ST) of tha sevly ormanized Tmetlituts fopr High Freguency within the
Cornnbumgerenteme dee TuPtdart (Researvel Ceanter for Air) loeated in Dregden-
Llotaehne, DR, acurce worked on the rroblem of moving terget indieation. He
e led no previous aweerienes in thig field. After studying the availabls
iliereature on Germen wertiva favalonoont end oarly Americen developuznt,
wvuiving tihe delay lire technigue, source designed an MPY circult vhich,
aliedgedly, coupletelr sliminates the deley line.

e cirenit wes registered in tha DDR. Source does not know if stope
wase taken o register the retent in Yestern countries. Source has decided
no% %o take stevs on his own intitintive et the preaent time to reginter the
phleiv L e WesT becmupe of possibie reprisnls ageingt his relativez
rsalding in the DDR.

FROPOSED MFT TECHNIQUE

The purpogse of this proposed circuitry is to provide means of Ldenbitying
moving targets from stationary tersets when using rader equipment. ‘the
sckame proposed will be suitable for d1aplaying the staticnary tergeis slso,
sbouid thie be desired. In addition, this achsme will poreit the selostion
of oniy ineoming targets, only outgoing targets, or both » outgoing aud incoming
larseis, ag degired. '

Jouree steies that the propoged MTI scheme eliminates the following
tlens ov diffiewlties normelly included in conventional MTY schemes:

#- The delsy line element, which is a pormally guite costly
zovk eritically designed component, 18 no longer nscesgsary.

b, The eritical time correlation of the transmitter pulse
regatition freguency and the delay line time comstant is eliminated.

¢. 7The blind speeds at vhich moving tergets cannot be detectad
with conventional MTI systems becsuse of their phage dependency, ara
slimirated. 58

, Fifure one shows one method proposed in this new aystem. The radar

 transmitter pulse is used to stabilize a reference frequency gensraior.
During the transmitting pulse the blenker is opened to permit operaticn of
the frequency control circuit. The control is such that the reference
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waere Iy, is the transaitier frequency end ‘x“’2 is the local oscillator iveguency.
Jhe freguency received wi.l include f;, the transmivted frequency, end
.+ 4 £, or £,¥Afe (more then one moving target). £ will be received from
ail statiooary targets which reflect onergy back to t&e receiver; howsver,
zoving targets will produce & frequency of £+&f. The exact velue of AL,
is 5 Punction of ithe radieel corponent of the targed speed snd the basiec trans-
pister freguency (teking inio account glent, reflecting surfece, number of hlts
ond jitier). Tals echo signal is then mixed with the local cscillstor fre-
guency, Tp, ond the resuliant 'x‘l e £, +47 is emplified. The amplified output
f this signal is then fed to a moltiplier stage of vhich the output is
Lz -bfor LAf. The signal is then mixed with a signal equal %0 3 £3
enaihe resultant frequency obitained is f) - £,+ . As many multipllcation
stoges end nixers stages cay be made as deal (two ere shown in Figure One),
ibe output being £, - ipt §34¢, viere 'n' equals the number of multiplier
ent mixer stages uvilized. : _

:ie oubput is then fed to & diseriminator and the output of this stage
is fed through opposing dicdes, as ghown. Depending on vhich switch, 83 oxr
gp, is closed either target moving toverds or avay from the reder stationm
san e shown on The oscillcscope. if both evitches are closed &t the same
sime, all moving targets can be sho¥ii.

n the event it is desired to show stationary tergetis, & paraliel brancii
;s connected betwesn the lest mixer outpuv pessed through & demoCulator
n¥ere And vhon 84 18 ciosed, we slaticnayy targets can be observed. In this
branch are Mcluéed one or more multiplier and mixer stages. The exact audber
is determined as e Yupction of the lowest speed considered to be a moving
target and the pulse wideth of the system. Sufficient nunber of stages are
ineluded so that the rultiplication factor obtained pleces the possible -
doppler frequencles of moving targets outside of the bandwidth of the last
stage. By adding tuned steges Just prior to the discriminator stege, one
con select targets that are aepproaching or receding with & given or spacific
speed.® '

¥RED Comment: This scheme ie very similer to that used by Reytheon Corp

in the Sparrow III system. 58 @
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FFY CONCEPTE HO® IMCLUDED JH DLR JATiuT APPLICATION

Pigure Two, shows auother varssiion of this over-all UTI scheme. In this
case, the discrininator outpul will be uaed to control the tuning of the :
reference fregusncy generator. If an integrator unit is insertad in the cop-
4ol loop, the loop can be made to compensate for any slov changes in the
transaitier frequency sud/or the locel oseillator.

ancther veriation of this ccutroi scheme Figure Three, is to use ageln
The trvanamitied pulse.sand through eppropriste attenuation circuitry let each
pulse {at a sultable level) be amplified through the circult. Each trangmitier
puise output from the diseriminator is used to control the tuning of the ref-
arance frequency generator. An eppropriate gating scheme, s2imilar to the
blenker ghown in Figure Coe will be required to permit the control circuit
30 be operailed only during the time of the transmitter pulse. The circuit
control time constants can also Le made such thet each individual transmitier
pulse is used to completely tune the reference signel generator.

Coamarrs

This report does not deal with intelligence aspecis of thils work which
scurce periormed at the resserch center in Dresden DDR. HNevertheless, the
intelligepce significance of this proposal as it relates to the guldance
Syeten thal souree woriked oa in the leningrsdskoye shosse Institute in
Megcow should be pointed out briefly. The coordinates cabinet designed by
sourece ot this institute and which waz built there during the pericd 1951 o
mid-1952 for use with the Soviet B-200 guidance system depicted only three

dinensions; i.e., two angle and one renge dimemsion. Source hed always cowidemd

this to be excessively vulnerable and made the comment that if one flyipg
laboraiory were to fly past the ingtallation only oncs it would be pogsible
to detect the weak spots and effeciively outmsneuver the instellstilion on a
ascond conbat migsion.

The MI'I technique deseribed above, would, according to source, lend
itself quite admirably end sasily to the incorporation of a fourth dimension
into the coordinates cabinet. With the addition of thia fourth dimemsion,
nanely speed, the guidance installetion would be immeasurably less vulnerable
to conventional counter-messures. Indeed, it would be a serious problem then,
0o combat such guidance instellation.

Source vag asked vhethor this idea wes:
1. Made known to the Soviets.

2. Indicated to the DDR officials at the time he pressnted his
technique as an MTI proposal.

Source negated voth questions. He stated that in the USSR he did not
bave thig idea; and even if he should have hed this idea ha would not bave
glven expression to it, for fear that the Soviets might decide to hold him
in the USSR still longer to work out t§ improvement on the B-200 imstalliation.
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Furthermore, he siated that in the DDR he presented the outlined ides only
a5 an MIT tacbhnique and never pointed out its merits in connection with adding
& fourth {speed) dimension to a guidance system.

in conclusion, he suggested that vhile one may well expect the DDR
authorities to make the MTI techniosue available to the Soviets, he does not
expect the Soviete to recognize the significance of this MTI technique in
connaction with the B-200 guidance system. He admitted, of course, ithat this
ie purely eonjectural.

Although it is recognized that similar circuits have been developed in
vacent years in the USA, there is insufficient information in this office
to oompare them with the proposed system described herein. It 1s, therefore,
revcapsnded that ell interested azencies be requested to evaluate the
teclniques outlined above. This office requests that any rights of the
developer be regspecied. Source hins steted that he is willing for the US
Covernment to utilize the ideas without remuneration; bowever, if the idsas
¢gn he used commereielly outside of governmental work, he desires to retain
21l rights. '

This office desires to be informed of the concensus of opinion of these
HII circuits; requests for ddditionsl information are solicited.

The information contained in this memorsndum will be included in EG-187T7
which is scheduled to be publisbed early in 19%8.

FeF A he

fom  CM. Eifler
é%" Colonel, Ozrd C
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